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(54) IMe : NOVEL LIPASE GENE AND PROCESS FOR THE PRODUCTION OF LIPASE WITH THE USE OF THE SAME 



(57) Abstract 



A lipase gene isolated from the chromosomal DNA of Pseudomonas sp. SD705 strain (FERM BP-4772); 
a gene encoding a protein which participates in the production of a lipase; and a process for the production of the 
lipase with the use of these genes. The use of these genes makes it possible to efficiently produce a lipase which is 
industrially useful in detergents, food processing, paper making, oil manufacturing, etc. 
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nit 

5 

m ft is T * « «r« tt u - * * a - K-r * » * J; * © 

t)/<-<e&&mi'&Wi&tot LT«\ $/*-K**** ( Pseudomonas 
15 Ji> ( Alcaligenes ) IL ( Mucor ) fiL 

*T ( Candida ) Jg N ( Humicola ) Jg> U '/Aa-A ( Rhi 

zomucor ) Mtt£#59l£*l*CI.>5o t> 0 4M:: I* it fe^ tlT 
l>£ fc©*U^ < /i^ftv'a- K^tX ( Pseudomonas M 

20 *Q £*IT^S £ LTJix ( Pseudomonas fr 

agi) (^^8862-228279^. #^¥2-190188^) . i/*- K**X • -b 
/<$/7 ( Pseudomonas cepacia ) (4#H¥3-47079^ ft§{§¥3-87187^) 
N ->a- K-t^-X • ( Pseudomonas putida) (EP268452) . is a 

— K*t7 • sl — K T Jl ii 'jy^X ( Pseudomonas pseudoalcal igene 

25 s) (#^¥3-500845-t) x i'a-K^X'Ti^yif ( Pseudomon 
as aeruginosa) (EP334462) . •> a - K*t7 • ^ivx (Pseudomon 
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as gluaae ) (Appl. Envir. Microbiol. (1992)58, 3738-3791) x > ^ - 
K€-^-X • y U"tr >X ( Pseudomonas fluorescens) (Appl. Envir. 
Microbiol. (1992)58, 1776-1779) *<*S 0 

— g&CD i/ i - ( Pseudomonas ) HflBgK >J 

^I^^^LTt^ Ci^btlH^o 5/* - K 5/7 
( Pseudomonas cepacia ) lefctf £ U '*-4?<D&fi£t;: fi?g£fi&£^<Dli 
«CMb&^C0T»ffi*Jifi5?*<^a'Tf*« (EP331376) o S/a-K 
-t^X • ^';l/7X ( Pseudomonas glumae ) <DMt Z »J/-?--tfli N 

&\zz- K$tlTl^Ci*^t>tlT^S (EP464922) 0 

— 2f > j. — K^t^ • i/ a. — K 7 ;U ij 'J ^"^ 7 ( Pseudomonas pseudo 
alcaligenes ) TUU * * o #X ttl&i • 9 ? - £ ffl 

15 tf^fcttCOT^flWlJifeTtt^aTtttt^ (EP334462) 0 Ztz 

i/a-KttX* 77 5? ( Pseudomonas fragi ) TliCO TI^S 

20 - (H.Andree) rSfc#$ijG5#£ Lt© V /*--t?J (Lipase as 

detergent components) £SI"t" 3 $fi;$C (Journal of Applied Biochemis 
try, 2, 218-229(1980)) ^fcgBtt $ ttTl^So 

*Hf * t©T*6o aHtO*«*#"Ctti5fe»«OpH*<7;l/* U&ffi 
25 ^lz*57ti6x 7)lil »JttpHT«t6-T* 'J StlSe £ 
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ieov&rf) ®ftfr?\tft&Km%nnz®i4k-eizu^z twin 

10 U Z%k£.®}t LTlis i/ a -K**X ( Pseudomonas 

Jlx 7A*'jy*X ( Alcaligenes ) 7tu*><9 9- ( Achromoba 
cter) ( Mucor ) 1, >x>r ^ ( Candida ) JR % 7 ;3 

-7 ( Humicola ) Jg x H'/Aa-A ( Rhizomucor ) JStt -glfito btlT l> 

15 ttfr&*7** UttlC**fca6*. 7^*7 »Jtt©»3W*«[*T*»(C U'< 

d^a'^- ( Achromobacter ) ll N ( Mucor ) H N *+>-f'w 

^ ( Candida ) 0L 7 S d - 3 ( Humicola ) Jg©& U 7 — * 

20 U'<-I?*41t*'>a-Ktt7 ( Pseudomonas ) Ht:|t 

t Ltli> v/a- K**"X • 75 v ( Pseudomonas fragi ) N 
*> jl — K* ^" * • H? *> 7 ( Pseudomonas cepacia ) x 5/ a. — K * X 
• i/ a. — K7^* 'J^^X ( Pseudomonas pseudoalcal igenes ) x a. 
- K* ^" * • 7i Jl^r J if ( Pseudomonas aeruginosa ) N i/ a — K * + 

25 7 • 7^/tHr>7 ( Pseudomonas fluorescens ) tt£fd<&&£< % C tl 
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-Hf* ftKSD 7 0 58< (FEEM BP-3772) »J /< - -tf S < 

mi lif^xi Kp S 1 ®«!IBItXJtBr?&£o 

H2 1^7^ v kp s i s<z>mmMmi&m?$>z 0 

04 li^^x * Kp s l i<Dmmmm&®-c&z 0 

05 1*75* i Kp S L 2 0#JBBIMfcit&iaT**o 
E16(i^7X^ Kp S P lCDftJPKBStfc&EIT&So 
E17li^7X^ Kp S P 2(0fWia»*JlllBlT*So 

20 08li^7X; KpAPK pAP2. p A P 3 <D&m®T*& £ 0 

B19I^7X; Kp S B 1 ©«»ElT**o 
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HMSi:I^<IMI£i:W*nfcS'a - p.(Ps 
eudomonas sp.)SD7 0 5tt (gfW^FEEM BP-4772) <fc ?K U>*-tf 

s^3- Ftsafe? fc<fctf*©££K&a#*** K-r 

5 Sitfc^&^frDNABrK-fcimLyto C© D N A*rfr£££tlll|gllw« 

10 2) EW#^2»cSe«SnfcU^'-H?*3- F1"S** U** FEW* 

3) E0J*-t3lcE«$nfc7S yKEW*3- FfSfcfc^o 

4) E*J#^4lcE*3ftfcy'<-*©££fcB8^*S.*>'<*i^.3 

- Ft"** * I/** FE*J*£fr»e*o 
15 5) 5/V- F***X ( Pseudomonas ) JS&®fi3fc©WI2 1 ) tt^t4) 

6 ) . >a _ Kttxs p . ( Pseudomonas sp. ) S D 7 0 5 tfc (gfE#-^FE 
RM BP-4772) £*©W!E1) ttl*L4) ©^"f ft^MEt^fcfc^o 

7) WEI) ttl»L6) ©l^n^lcfHife^n^it^©? ^ F 
20 E?iJ©£S&*>L< li-SRfc^frDN A c 

8) WE 3) tfz\t4) fcE«*n;fcitfc*©** U** FEW©£« 
*>l< tt— TTtSDNAo 

9) wiBi) ttv^L4) ©v^n^isf^frfcitfe^©^ < 1 

25 ^-lctt*^^ftt»ADN A 0 

10) WIE1) 4*1>L4) ©l^-f ti^lcIBiS^ti^it^^©^^ < i t> 
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NA, 

1 1) HuiH 9.) K&m<Dm&z.DNAz«M%ft&i!titzBn*k&m£WL 

5 12) mill 0) K3E«©|^;L&fe{*DN A*£fr^jM^fc£8| 0 

13) MW<iXi/ziJ«>7 ( Escherichia ) JRttlS> 5"a;-K** 
^lii ( Pseudomonas ) x * HUBS ( Bacillus ) 
tttlBl 1) Ett<D$ltKaft£tt e 

14) ffc^ft^S/a- K^-^XJiJaiM ( Pseudomonas ) % £ tHt'<*Jl 
10 Xlffll ( Bacillus ) T-kZmsEl 2) fBttO^ff «ilftlK^o 

15) a. - K-£*X • 'jy^X ( Pseudomonas alcali 
genes ) x > a - h*** X • A - K7 JUrt D ? * x ( Pseudomonas pse 
udoalcaligenes ) > a - K X • / > K *> ( Pseudomonas mendoc 
ina) % tizfc'**-** • 7> ( Bacillus subutilus ) "e * -5 hu 

is ibid ttzit 12) imwntemwL&too 

1 6) Ml5^/a - F'ttXs p, ( Pseudomonas sp. ) SD7 0 5 
* (3RMFBBM BP-4772) > •> * - K*** • M > h'->f ( Pseudomo 
nas alcaligenes ) S D 7 0 2t* (gftg-tFERM BP-4291) N /<f-;l/X 
( Bacillus ) NKS-211* (gf£#-tFERM BP-93-1) > ttt&Ztlb 
20 ©^M<*T-<fc*BfJiSl 1) tfzlil 2) IE«0^MliftSS^o 

i7)hu!eii) tci^L 1 6> o^-rti^jcsatto^Kettitittitei© 

25 [*£^©i£f£] 

#£BJ!lc*H>Ts U/«-Hf*3- K-T-Sitfe^li^ Do--A/f^ij 
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FZfyJ-v-tl. BttU '<-tfafc?£ko&fe#£S&M<i: LTD 
N A # U i 5 — -tf {c «k f9 2oO-/5>r^-^OE^^»fgW(C^-r 5 
C *>*§bft*:2*£gDN A©;K#£7o - :/<!; Lt|U^: i*< 

tZtzib? U7y->£0j£^£C<hlc«fcoTg&T*i£ o COJSi: 
20 tt©£&T**>£l> 0 

(D D N A Br* <!: L T&fe#D N A & 5Ci *<T* § S e 

25 imzi 
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* *>©T'&fttf «fc <x ->a- K**X ( Pseudomonas ) 

j£X;/a <J >7 ( Escherichia ) Jl&gx /^/P* ( Bacillus ) MWM 

2/ a - K**X ( Pseudomonas ) a - F^etXs p. 

5 ( Pseudomonas sp. ). SD 7 0 5I* (gfE#^FEKM BP-4772) & L < It* 
©SSJItSlU i^a - F^tX • 7;l/^ 'jy^X ( Pseudomonas alcaligene 
s) N : s =l — K * J- X • i/ j. — K T Jl ij 'J y X ( Pseudomonas pseudoa 
lcaligenes) % - ' > > K'>t ( Pseudomonas mendocina ) 

L0 0 L< (is v'a- K^&^-X s p . ( Pseudomonas sp.) 

10 S D 7 0 5**t> l< lif©HH> S/a- K**X • y > K<>^ ( Pseu 
domonas mendocina ) S D 7 0 2W (£f£#-*|FERIl BP-4291) & L < fi 

xxi/x >J *>7 ( Escherichia ) Jl#BS"eti> ^.BM ( Escherichia c 
oli) tfft* L^o 

15 ( Bacillus ) MUfflST^ X • X^f'JX ( Bacillus 

subtilis ) s '<fAX«75o'J^7T , >i>^ ( Bacillus amyloli 
quefaciens ) ^ j<?-))/X • U *tsl^jI i x ( Bacillus licheniformis ) „ 
;<=f-JlZ • ( Bacillus firmus) N • U > * X ( Bac 

illus lentus) % '7/^0707 ( Bacillus alcalophilu 

20 s) tflfr* Ll^o «k't)$?* L< li> '<f^8 p. ( Bacillus sp. ) NK 
S-21* (gftS-«tFERM BP-93-1) *> L< li eo^Ittf* So 
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I/*- K**X ( Pseudomonas ) mmm£MZm$.t LTffll^^^ 

K**-©*£E^T^SCI£SILTt>«fcV>U Sfcs 2o©ffiifc*.'<? 

10 ( Bacillus ) LTJBlr>S*£MU pUB 1 1 0 

i/*.- K*** ( Pseudomonas ) JS*ffl®£?§£<i: LTffll^^^l^ 

[U 

5/ a- K*** ( Pseudomonas ) JI*fflg£?t£<2: LTffll»fc»^ v *J 
CM-lr;l/U-X^7AT"^SiJ-r-5C<i:IC<fct) SDS#'J7^'J^7; K 

© # £ T t> t> £ h ^ Rl T* tb S o 
25 [U SOttK] 
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(1) nm 

(2) SKItltt 

5 (3) ttfflpH&tfMiSpH 

**)-zr*4)l*m%tl, pH-s t a t&£<$JBU pH8~l 
2©i5ffl-efiimL/tJ§£0ftfflp H#8~l 2. Mil p H*<ifolO. 7 C 
(4) 

10 I *:Ji£<DfPffl&jPg# 30-80^ 6 0 ± 5 V Q 

(5) mM&2t\z£Z%W 

i/a-^tXsp. ( Pseudomonas sp. ) S D 7 0 Li&Jtfe U 

20 h y 1 %> g*§x*X0.5%, mt+ b D * AO. 5%) 1 0 

*h U «*A*3m liniU p H 9 KM*! LfcJgflllOOOm 1 CttB L, 3 
5tTl»m> J: oT±i»*&*U MttSr&Aio C ft 

ZO.mmti- h U * A N lOmM E D T Afcirfr 5 0 m M h U 

(pH8) 8ml CMlfco :ni:'J7f-AtRNa s e 
25 A^ftiftl^SS0.5mg/m 1 > 0. 05m g/m 1 ictt S J: 9 Kin*.* 
3 7tT3 0£M»**fc*± 9 U KfS/;HIK* h U *A (S 
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ds) z&mmi %KK z & ? \zm?L. 3 7tt* 3 o&mu*frKmt 

o Ls femtsittzo ^Ol, 6 Ot^l O&MftiaU ^£{CRjigfl:$ 
*fco CO&ifcKT E$«& (ImM EDTA^^t 1 OmM h U X 
i&Wtm&m (pH8) ) THaiD$tfc7xy-^illD^ 

lfz c 3lHlgJcIllJRL^7KS{c-2 0 'Cleft* Lrtix* y 3 f&M 

jd*.> ttiR^-z^xf-^ rmx-mm^fco zortmz^? ; -jit-v > 

10 HJfe0J2 : ^fettDN A7^7 «J -©flS« 

^fel*DN A^*JR8»mS a u 3 A I T*$##fi? L 7#o-x 
«5l*»*fT^x 2-10kb pCDDN A»r>t^Ie]iRL^o — ^5 
75KpUC118*BamH I T'#$ U 7A*'J*^77^-tf* 
S^rffo^o ll#*T-4DNAU^-"tf*ffl^T3lfeLfco C*l£Lig 

15 tfn?ig*Lfctft* 5 0 mMM* A 5/ «) Afjfil L fc^iB J Ml 0 1 
4*0. 3m 1 lwfla;i N 0 °C T 3 O^rTaH^ + .a'* — h Lfcl> Lig*fe£l 
m 1 tc^-S J; o tctra^-x 37tt-lTOiHfco C > b° ■> 

>5 0 p pm*£t;L¥«*«li::fctf U 3 7tTlft*llfc, d © 

gnu j^iooon o--o^K$i^^^^fco 

20 

Model 476A (TZfyJ K'<-f * «>Xx AX*£) T'£#r U E?iJ#^5 

{w^-r^m^^^o cniw»^j^TDN A^jfi«TEyij#-t6 ic^-r* 

25 y** * U*f K7o-7*£fcLfco ECL (giiffijg ; 3' 

-oligolabelling and detection system, Amasham life scienceft) £ 
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3ftl0003D--O^JME»#*Lsp|R««I±lcM^fc^p>7-f A 
5 *-±T'3 T^Tllfe^SL/ro 7***-*ilU 0. 5M*SMb^ h 
U *A/1.5MiIfl;* h U * LfclHUiT 1 0'#Httfl*«^ 1.5 

Migft^ h 'J-)A/1M h 'J x«Kmft (P H 7) T?gLfc«i±t' 
7#PiH> 7 4 )l$-Z8 01C2l$M&ttU 0.5MS D 

S/6XSSC (lxSSCIi, 15 0mM&>fb^ MJ^/15mM 

10 ?x>&* h U «7 Aj§& 0 n X S S Cii 1 x S S CCD nfg©«SO 1 5 
OmMMt KU »7A/1 5 mM *i>B*- h U -7A&& 0 ) ^t'lo 
»**ft*tfco 0.1!>(!SDS/5xSSC/5xf>/w^^ 
(Denhardts solution) (0.1%7^-;K 0. 1% # »; fc"- ^ t° p 'J K 
> N 0. 1%Q i'lkfttTJ]''? i > (B S A) ) *T7-f )V9 -2)7* 7* 

15 y^-fHf-S/»>*6 O^CTl^Bllfoteo H«©*iK + i;:±ie©«Ui 

- i/g >£6 Ottl Hfctf-o tz 0 7 4 Jl? -£0.1% S D S / 

lxSSCt'60tTl 5#Hv 0.1%SD S/0.5X S S CT6 Otf 
15^»Lfc 0 Cft£. ECL (S&ffifcl ; 3' -oligolabelling 
20 and detection system) OZfa Y o )Uz'& r> T&tti I fz 0 

U MIWSE coRUPstUSadiXbal -CftMltz&i 
25 ^7kbpODNASr^<||t>tlt:i^Jo/: 0 COT 4 ?^; Kp S 
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£fT-Dfc 0 ^®I^I> jft4kbp©HindlE-SacI Br)T*5«fctfift 
2.7k b p©E c o R I Wrtf-lcW 7 'J XLfco C©*g£«i:>K U 

- K-r*&fc?teifo4 k b p©H i n d ffl - S a c I »r)tfc «fc tfft2. 7 
kbpOEcoRI Brtf-fc^tftT^* tM%.Ztitz 0 El He p S 1 © 
«HISItXi|bBI*ig*-fo CCT\ 'J ^-tfitfe^ J**fl.tt»J'< 

-*f©£gK:|IS4t Sitter Placlilac^ot-^-, ori 

10 (itt»Hte&. Ap r {i7>t°C/'J >Stt*fe^***>*o dtibOKr 
frfclelttU ^57; KpUC118 (S*»(*))©H i ndl-Sa 
c imtiLZtz&E c oR I«ffii;:*tte*i«ttU ^IIJMI 0 1W 
£^KI£& Lt> *ft€ r il<DDN.A*rtf-*£t?75X 3 KpSIS, p 
S 1 EZmtZo H2CpSlS^BI3lcpSl E (DUmWnW®*7jkt 

15 (H«t»©l2^ttHl tmtT'kZo ) o 

^7X; KpSl E4i^T> -*>if- (Sanger) <D Sff** 
(Sanger, F. , Nicklen, S. , Coulson, A. R. (1977) Proc. Natl. Acad. Sci. USA. 
20 ,74.5463) T'J/<-tfS*3 - Kt*lfirtJ:tf*041i:M4t* 

^ft->7fAXj±) DNA>>-^x>f - (Model 370A, 77 

K'M ^i/XxAXtt) KE?'J£ft?flrlrt:o * 

25 ©££. E?iJ#*l2©«kofc U a- KtS2* U** FEW* 

£ E?"J#-*§- 4 © «k 5 'J /< - -t? ic * * > /< * K£ a - K-T 
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5 i)*M 

U >J #v-A*££SBffi (S DEW) S^fen K>£ 

^t?«»ic«a-r*EW©5' ^ffiicE c o r i mtiLtftimzhzx? 

10 U=f* * l/** K£75X$ Kp S 1 E il^U ^ U y 7 - -tf ^ * — 
>'J7^'> 3 > (PCR) KJfrfcfjV^ S DE?iJ^tt 'J ^-tfitfc^ 
i5J:tF*C4ii:H4ti^ a- Kt5itfi^^t?DNA 

■»r>$-*i*fco :©i)t*Ec 0 R I T?££fc£«r^ 7<fp-xy*« 
&8k»T£HU 7#o^xY* + J;&ttrtl1»M_Lfco 5 KpU 

15 C118£EcoRI T££fcaJH8U ±E® «fc 9 left II L fc D N Ajtf 
Itil^L, T4DNA U li J: o T«ISKJ6*fTl^ *M J M 

fcJ£@fc»##. pUC1180EcoRI tfl^ttKJj /N e --tr£fc^ 

»rtt#JfA<*tt* 1 a c 7d*-*-©T*"C 'J tf* 

K*fiS#LTlr>SC£*«KU C©7*5XS K«r p S L 1 t Ltz 0 ' H 
4 {ep SL 1 ©*iJPBBtfcil&KI&*-*- OS+OE^ttHl tRUTT**) o 
25 U 3' **fcE c oR I«ffi#ttln*ft*J:$ttEW 
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^u>5--tff-x->»j7^>'3> (pcr) sic^ff ^ s urnm* 

^t? y/<--tfitfi?0**^t?DN A»rfr*»fco C<D»rK-£E c oR 
I ±E£B«K::* , 5X5 KpUCl 1 8£«*^ K?K 

5 is&UpUC118®EcoR I i2I»TSB<ilc 'J 

tTDN ABrttJW? AStt* 1 a c 7d*-* -cDTflET-'J 

KpSL2*ff«ft*»WE*#*llfco H5K: 
p S L 2©ftJRg$3IJt&EI£*?- (B3*©IE^(iEl £EHrT*S 0 ) o 
ii) K**X 

10 ^5 7; KpSlS&HindK&Sac I T^£<c#8?SU »J/<- 

frDN A«rM-*7^o-xy^«ft»cliT^llL* 7^D-xy^J: 
OffltiJ*t$¥Lfco 75 X $ KpMFY42£H i ndltSa c ITSc 
±E©*3K:«l«LfcDNAKfir£a£U T4DNA U tf- 

15 HficjioTiieRiB^iTi^ *bi® jmi o lmzmnfc&i, 

DN A&ffliiK fftSU ##fU pMFY 4 2©H i ndltSac I tO 

- Kt««£?*$t?DN A»rtf-*<Jf A$tifc^7X $ KpSPUH 
20 fz 0 E36(wp s P l©frJH83it*t&EI£*to ::t\ 6^ 

EllilHlUo Km r li*t7< •> l/Sttitfc^ T c r tir- h 5 + 4 t 'J 

rfJB&oMi 3^7^7-M4 c^sjft oho ) £ 9 i^t- * 

25 fi£U ^'J^7-lff x->'J7^^3> (PCR) &££m^ U 
'<--tfit£^0*£^ifDN A»rK-£*#rt:o :©»r^H i ndmiS 
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a c I V%1k\zfim'&. ±iZtmmizzf?Xi KpMF Y 4 2 £iS$n L N 
P MFY42CHindIiSacI tt)*r*BttOflflf;: »; --tefitfc?® 
*££frDN A*?***** A$tlt^7X $ h'pSP2^fc 0 SI 7 K p 
SP2<D$iJPB83t*l&EI£*-r (H*©C*ttH6ilRli:) 0 
5 -f^x I Kp S P 1 *<kCJf p S P 2£ffll^ K^e^-x s p. S 

D 7 0 5» (gfE#^FEEM BP-4772) £xU* h n u - > a >&iz 

*fSD 7 0 5J*£pH9Kf§3gL/cLfc#i£itfe5m 1 TOD = 0.52 
■e^WStffctl* at^Hlc J: 0«(*4r@CLfc o 
10 «®Lx HO'lfiliRL^:^. 0. 5m 1 ©^StKIwS^S L/Co :og|jg 

M!KSIfclcpH9©L&f*ig*&£lm lflD/U 

15 tt.lctt#L^. 3 5TC*Cltt*»U 4fLfc3D--(D^ N ^o- 

i - K^-^-X • ^ > Kv'f- ( Pseudomonas mendocina ) S D 7 0 2 
# (£R#^FERM BP-4291) © 'J /<~tf ^ffl^T* S L D 9 ttfcHttK: 

20 y > K -> ^ S D 7 0 2fti:N->f;l/-N' - - h n - N - - b o 7 ^ 

aaiy ntKjsskx b a i g&ffi*M<tjtiD$n* «k ou&nmm 

W*tZ9 KtS££?® 3' ^JgKX b a I fcttiWf 
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Ctlb 2o0t y 3*3* * l/** K£77* S KpSlEil^U u 
^ 7— Iff x->'J7^ v's > (P CR) Ri6*lT^x Jfc*lffly-'<--tf 

DNAifrBfco :©lli*Xb a I ±E £ 

KpUG118iii^U pUC118©XbaI i2J»rg&ttJc 

WHl 0 V=r?9U**b*%-7?xz KpSi'Eifi^L, 

#'y y 5-tf*x-> y 7* > (pcr) Rj6*fT^ «3»ffl.y^ 

-tf*fc^©*£^frDNA»r)t£^*:o COlfrtX'b a I T5££tc 
#J*8U ±3SiH*i:^77;-KpUC 1 1 8£*ttU PUC118 

©xb a i ®M®mz&mm*)'<-#&& : ?&&tfz<D£.mzM$+z 

Kp8M2tj|fco 

b2o0t'J^?ntf K£77X $ KpSDT812 (ftmW-l-U 
1596-t) £21£U # 'J * 5--fc?f- x-> y 7? > a > (PCR) SfE 

-S^tDN AmftZ'&tZo COlr^E coRUXba IT^i 
KtfjggU ±K£H«K:75X$ KpUC118i«ttU pUCll 
80EcoRliXba I tOSrSBffiOP^Ji 7 'jT'DfT-^O^D 
*-*-GUgc&tf7l/7DE?'J©-S&££kDN AWrK*^#A$ti^^ 
7X? Kp APlfc&fco 



WO 96/27002 PCT/JP96/00426 

t>2ocD^Uzf7^U^^K*y7^$ KpSDT812ii^L> # 
U > 5~4f^x - > 'J 7* a > (PCR) S^fTl\ T)V-hV~fu 

5 baliHi n dMT*%£izftM'lk. ±tZt®®K7yXi KpUCl 
1 8 U pUC118©XbaIiHind nH0®rSBtt©Rgt::7 

V?UTT—e<b.?-l *-*-ffitt*£frDNAtftfj&<J*A*tt 
tzZf^Tsi KpAP2^{|t 0 
75 X 5 KpAPUEcoRIiXba I T'tfJ»rU 7;U*7 'J 7o 
10 x7-^0 7o U7oE^|<D — «££t;D N AWtt 

£0JRLrt:o ^77; KpAP2£Xba IiHi n dlttdi 

U TJlil V-farT-V®?- i * - * D N A Bffr*® 

Ctfc.. :02oOirU^77 ; KpUC118 £*B U pUCl 
1 8©Ec oRI <hHi nd llH3J»rgl5{iiOP^Iw7;U77 'J "7° n f - 7 — -tf © 
15 ^o*-^-ffl«^ 3ru^DE^|o-«R^^-5*-^-«i**dt; 
DNABrtt*<#A3nfc77ZS KpAP3*Hfc 0 EI 8 K p A P K 
pAP2, p ap 3 0«&«g£**o ::t\ Pap.r(i7^iJ^ 
Df-7--tfjtfe : ? : -/D^-^ - x p r eli7^*'J ^nr7-lf^l/E 
p r o (i 7 ;b £ U 7 o x 7 - o E?iJ N t e rli7/^U^Df 
20 7--tf£fc^*- $ 

75 X 5 Kp SMI > ^7X; KpSM2^Xba ITiSDir L% 2 o 
£D 'J'<--tfitfc?£^t;DN A«r>T^lHlJRL^o C © 2 BrttS- *ft 
€tl^5^ ^ KpAP3®Xba I SBftfciS*§U Kp AP4, 

^7^ 5 Kp AP 5£*§fc 0 
25 ^7X5 KpAP4, ^5X; KpAP5*E coR I iH i ndffl 
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-D<omfti*ti*ti'75xi k p h y 3 o o p l k tmm 

U '<*JIX • X7f U XS D- 8 0 0 (#&§¥l-141596-tfcfBi&<D;£ 

K$£&Lfc 0 t h^i^ * g >»tt-c* 0.5%* u -rt^r^x 

ft-U Cft£<DJ&!ltl£&{*«fc!)75X$ KDNA*ffltfU fiHK U pH 
Y 3 0 0 PLKOEcoRIiHind MtO»r«ffi©MlC7^* U 7d 

«*dtDN AKK"*<mA*ftfc:/9*5 KpSBU p SB2£*ffc 0 
R9icp S B K HlOKpS B 2 04ima^t (H+©E*ttH 

:®^77; (SEH-^FEBM BP-93-1) 

- - hn-N-- hoy/7-^>*fti$t, S )l 

20 J:&W»Lfc 0 
H«fe#J7 : U 

KpSLl fcitf p S L 2 *£t?JBJM£*** v *n*'*l7 
25 >b°v"J >5 0 p pm£#i;Lftti:£Jtfe5m 1 37tt'lBfeIi7 
i&SL 3 0 0ml (Dmt&tiliz 1 %*IgU 3 7 °CT- 3 8#Rg& £ 
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?igfcU 4 V7v\?)l- 0-D-**tfy9 ht'7y->K (I PTG) 
&&«glmM;!JD;tT 1 a c "fu * -0£5i£fS# U Jbi:4H 

5 ii) i/a-KttX 

75 KpSPl fe«fct>'p S P 2££i;3£§f3£&** ; £:. 

8 O^I^IU P H9 C!8£L*: 'J '<--tf£gigit& 3 0 0m 
l*T35t, 1 4B#P.3ig£ 9iSIL> V'*-"tf£#Mig£ 

^7X; Kp S B 1 fcJ;tfp S B 2 £^*/5&«l£gU*£x > 1 

15 ^x^7l fc«fctftf 'J^y h > 1 h'J^AT 

PH7.5 lcjB»L'fc««l3 0 Om 1 4JT3 5t> 6 6 Nffi3« £ U 

iOx 'J Lteo 
20 ^Jfe0J8 : 'J Stt 

ffliJ^L^o &&i»J£li h'JtU-f »J b*-^7;U3-^ (P V A) 

25 'J^-tfMO.lmU lmMM*^'>"5A*^*, lOOmM 

t-TXJ iJ-fu 1 0 OraMk'7 h 'J X (fcfx (2 - t Kn*-> 
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TAPS (N-hU (fc Ko*i/> ^^-3-75^d 
*»&tt*a^jtt*lftt h 'J * HMLfci 
ffift (PH8.0) 0.4m 1 . fc«fctf hUtU^f /I7* j ; b >0.5m 1 * 
5 &ttfta£tt*£ttttftKIMF'?3 7tfl oatnaLTRJMtf* R 
iC^it^i LT1 NJM0.2m 1 l^T£Jfc£#± $ tz 0 Z CT> 
h U * l/-f a > t LTIi> # I) b*-;b7 ^ 3 - ;b (P V A) 

2%7kM (^<-^PVA117 (^7l/tt) : #,<-)l? VA2 0 
5 (^7l/tt) = 9:1 (W/W) ) 1 Om 1 K2. 5gO h y*U>f > 
10 *Jn*.> *t^t^XLfcfc©^fflUt 0 S&ffit&s n-'s + tf^ 
m U Jv7ut'Jl7Jl3-jl2m U UStKIiii 1 £tra*.a* L < 
U Hg&^*^>Jf TLC-FID^(;t^9 
t>. Lipids, 18, 732(1983)) T'* V 4 >&££S L fz 0 1 
ftmiz 1 * d*;KD* U-T U-^ h 

15 (1 U) 4 Lfco 

^tifnoMKSi^bjifc u '<-■!?*« (^s±?s) 

S D 7 0 5«cOgtt^ 1 0 0 t Ifzt £©*a*HlT'3?l tc^Lfco 'J '< 
20 tDN A»r^#A$nfc^7X $ K£#frJ&Mlfc£#Ttt\ y/«-Hf 

&&?&V'<-#<D£.mmm*\z%jmt<$>zz±i><m^tz 0 



25 
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* 1 












ttL/JMlO 1 


0 


PUC118/JM101 


0 


pSLl/JMlOl 


2 0 


p SL2/JM1 0 1 


1 0 


/j:L/SD7 0 5 


10 0 


PMFY42/SD705 


10 0 


PSP1/SD705 


5 2 0 


PSP2/SD705 


3 2 0 


l/LD 9 


0 


PMFY42/LD9 


0 


p S P l/LD 9 


110 


PSP2/LD9 


5 0 



-.=. ho7xiJ^S x- h (pNPP) *3K£ LfcHjejaj-eETF 
20 ©:££Tfrofco 

pNPP*2mg/mli:tt«J:ai:'fv^D fc°;l.7 ;U a - 
Lfc 0 COpNPPMilOO mMb'i/ygfiS (Bicine buffer) 
(pH8J) *1 : 1 0©**T»tf„ lIMHfcc g«?Sfc0.5m 
1 tc 'J^ 6 --trjg&0.02m 1 £flnx.x ^iST 1 - 1 OaWElCStffcSU 
25 1 NitK£0.2m 1 Jn * T R 16 «r-± «K &***ttT4 0 5 nm©IR^ 
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StMlpNPPa-^ (lpU) iU. 



& 2 












L/SD-8 0 0 


0 


PHY300PLK/SD-800 


0 


pSBl/SD-800 


3.2 


PSB2/SD-800 


1.1 


<iL/NKS-2 1 


0 


p H Y 3 0 0 PLK/NKS - 2 1 


0 


pSBl/NKS-21 


5.2 


PSB2/NKS-21 


2.3 



15 

25 RB*©ttHBttTK©ae>-C** 0 

(l)i/ a - K**X s p. (Pseudomonas sp. ) SD 7 0 5tt 
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-tFERM BP-4772) : 

mnmm - mmmmmxm&m&£.$tx¥x%&ffiw%.m* 

¥&5# (199350 8/3 4 HKP-13781 *§rt LT^ffc^n. 7?^* 
5 h£ftlcg^£¥fi$63M1994$0 8fl5BK5'i-K*tXip; 

( Pseudomonas sp. ) SD 7 0 5H (gR^FERM BP-4772) iLTi 

(2) •> a - K**" X • / y K ( Pseudomonas alcaligenes ) S D 7 
0 2 ft (gffcg^f FERM BP-4291) : 

io mnwm Mnmmmxm&m&&4x#xm&mm*i*i* 

¥j£4*£ (1992*0 5 J! 1 BKP-12944 LTSJRdtU 
h^^jlcS^^¥fiJc5^ (199330 5ll2Bi:->a- h'ttxs p. 
( Pseudomonas sp. ) S D 7 0 2 (gf£#^FERM BP-4291) tLTS 

15 K*ftfc£**nfco 

(3) '<*>>UX ( Bacillus ) NKS-21S (gffcS^FERM BP-93-1) : 

: B*BB«**«*WSBa»BlKlTll*3^ 
$&XflF&£?!£9 3*1 (FERM BP-93) OSSK <h L TBSfn 6 0 ^ (1985 
20 SO 5/i 2 1 BlcflX9FMfEII9 3- 1 (FERM BP-93-1) £lTS 

fcfc^ ±IB(3) o*ft*Mttv Stttt<«M*tLT msggrnxm 

s&ttm^ < if mm i t a i * 3 -tj k^^ss nt^ 5 e 
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m n m 

E*H»:1 
E?iJ<Dg£ : 288 

5 Mp?-:MH* 

is® 

: K*^** s p. ( Pseudomonas sp. ) 

: SD705 

io mm 

Phe Gly Ser Ser Asn Tyr Thr Lys Thr Gin Tyr Pro He Val Leu Thr 
1 5 10 15 

His Gly Met Leu Gly Phe Asp Ser Leu Leu Gly Val Asp Tyr Trp Tyr 
20 25 30 

15 Gly He Pro Ser Ala Leu Arg Lys Asp Gly Ala Thr Val Tyr Val Thr 

35 40 45 

Glu Val Ser Gin Leu Asp Thr Ser Glu Ala Arg Gly Glu Gin Leu Leu 

50 55 60 

Thr Gin Val Glu Glu He Val Ala He Ser Gly Lys Pro Lys Val Asn 
20 65 70 75 80 

Leu Phe Gly His Ser His Gly Gly Pro Thr He Arg Tyr Val Ala Ala 

85 90 95 

Val Arg Pro Asp Leu Val Ala Ser Val Thr Ser He Gly Ala Pro His 
100 105 110 

25 Lys Gly Ser Ala Thr Ala Asp Phe He Arg Gin Val Pro Glu Gly Ser 

115 120 125 
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Ala Ser Glu Ala lie Leu Ala Gly lie Val Asn Gly Leu Gly Ala Leu 

130 135 140 

He Asn Phe Leu Ser Gly Ser Ser Ser Asp Thr Pro Gin Asn Ser Leu 
145 150 155 160 

5 Gly Thr Leu Glu Ser Leu Asn Ser Glu Gly Ala Ala Arg Phe Asn Ala 

165 170 175 

Arg Phe Pro Gin Gly Val Pro Thr Ser Ala Cys Gly Glu Gly Asp Tyr 

180 185 190 

Val Val Asn Gly Val Arg Tyr Tyr Ser Trp Ser Gly Thr Ser Pro Leu 
10 195 200 205 

Thr Asn Val Leu Asp Pro Ser Asp Leu Leu Leu Gly Ala Thr Ser Leu 

210 215 220 

Thr Phe Gly Phe Glu Ala Asn Asp Gly Leu Val Gly Arg Cys Ser Ser 
225 230 235 240 

15 Arg Leu Gly Met Val He Arg Asp Asn Tyr Arg Met Asn His Leu Asp 

245 250 255 

Glu Val Asn Gin Thr Phe Gly Leu Thr Ser He Phe Glu Thr Ser Pro 

260 265 270 

Val Ser Val Tyr Arg Gin Gin Ala Asn Arg Leu Lys Asn Ala Gly Leu 
20 275 280 285 

e*j» : 2 

E?iJ©fi$ : 864 

mmm : mm 
25 mo®. : ~*m 
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E^'JOHIS : Genomic DNA 



$L%%i : a — K***X s p. ( Pseudomonas sp. ) 
J*£ : SD705 

5 wswm 

f^m^^tie-t : mat peptide 
#£ttB:1..864 

10 TTC GGC TCC TCG AAC TAC ACC AAG ACC CAG TAC CCG ATC GTC CTG ACC 48 

Phe Gly Ser Ser Asn Tyr Thr Lys Thr Gin Tyr Pro He Val Leu Thr 
15 10 15 

CAC GGC ATG CTC GGT TTC GAC AGC CTG CTT GGA GTC GAC TAC TGG TAC 96 
His Gly Met Leu Gly Phe Asp Ser Leu Leu Gly Val Asp Tyr Trp Tyr 

15 20 25 30 

GGC ATT CCC TCA GCC CTG CGT AAA GAC GGC GCC ACC GTC TAC GTC ACC 144 
Gly He Pro Ser Ala Leu Arg Lys Asp Gly Ala Thr Val Tyr Val Thr 

35 40 45 

GAA GTC AGC CAG CTC GAC ACC TCC GAA GCC CGA GGT GAG CAA CTG CTG 192 

20 Glu Val Ser Gin Leu Asp Thr Ser Glu Ala Arg Gly Glu Gin Leu Leu 

50 55 60 

ACC CAA GTC GAG GAA ATC GTG GCC ATC AGC GGC AAG CCC AAG GTC AAC 240 
Thr Gin Val Glu Glu He Val Ala He Ser Gly Lys Pro Lys Val Asn 
65 70 75 80 

25 CTG TTC GGC CAC AGC CAT GGC GGG CCT ACC ATC CGC TAC GTT GCC GCC 288 

Leu Phe Gly His Ser His Gly Gly Pro Thr He Arg Tyr Val Ala Ala 
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10 



15 



20 



25 



GTG CGC 
Val Arg 

AAG GGT 
Lys Gly 

GCC AGC 
Ala Ser 
130 
ATC AAC 
lie Asn 
145 

GGC ACG 
Gly Thr 

CGC TTC 
Arg Phe 

GTG GTC 
Val Val 

ACC AAC 
Thr Asn 
210 
ACC TTC 



CCG GAT 
Pro Asp 
100 
TCG GCC 
Ser Ala 
115 

GAA GCG 
Glu Ala 

TTC CTT 
Phe Leu 

CTG GAG 
Leu Glu 

CCC CAG 
Pro Gin 
180 
AAT GGC 
Asn Gly 
195 

GTA CTC 
Val Leu 



85 

CTC GTC 
Leu Val 

ACC GCC 
Thr Ala 

AH CTG 
He Leu 

TCC GGC 
Ser Gly 
150 
TCA CTG 
Ser Leu 
165 

GGG GTA 
Gly Val 



GCC TCG 
Ala Ser 

GAC TTC 
Asp Phe 
120 
GCC GGG 
Ala Gly 
135 

AGC ACT 
Ser Ser 

AAC TCC 
Asn Ser 

CCA ACC 
Pro Thr 



GTG CGC TAT TAC 
Val Arg Tyr Tyr 
200 

GAC CCC TCC GAC 
Asp Pro Ser Asp 
215 

GGT TTC GAG GCC AAC GAT 



90 95 
GTC ACC AGC ATT GGC GCG CCG CAC 336 
Val Thr Ser He Gly Ala Pro His 
105 110 
ATC CGC CAG GTG CCG GAA GGA TCG 384 
He Arg Gin Val Pro Glu Gly Ser 
125 

ATC GTC AAT GGT CTG GGT GCG CTG 432 
He Val Asn Gly Leu Gly Ala Leu 
140 

TCG GAC ACC CCA CAG AAC TCG CTG 480 
Ser Asp Thr Pro Gin Asn Ser Leu 
155 160 
GAA GGC GCC GCA CGG TTT AAC GCC 528 
Glu Gly Ala Ala Arg Phe Asn Ala 

170 175 
AGC GCC TGC GGC GAG GGC GAT TAC 576 
Ser Ala Cys Gly Glu Gly Asp Tyr 
185 190 
TCC TGG AGC GGC ACC AGC CCG CTG 624 
Ser Trp Ser Gly Thr Ser Pro Leu 
. 205 

CTG CTG CTC GGC GCC ACC TCC CTG 672 
Leu Leu Leu Gly Ala Thr Ser Leu 
220 

GGT CTG GTC GGA CGC TGC AGC TCC 720 
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Thr Phe Gly Phe Glu Ala Asn Asp Gly Leu Val Gly Arg Cys Ser Ser 
225 230 235 240 

CGG CTG GGT ATG GTG ATC CGC GAC AAC TAC CGG ATG AAC CAC CTG GAC 768 
Arg Leu Gly Met Val He Arg Asp Asn Tyr Arg Met Asn His Leu Asp 
5 245 250 255 

GAG GTG AAC CAG ACC TTC GGG CTG ACC AGC ATC TTC GAG ACC AGC CCG 816 
Glu Val Asn Gin Thr Phe Gly Leu Thr Ser He Phe Glu Thr Ser Pro 

260 265 270 

GTA TCG GTC TAT CGC CAG CAA GCC AAT CGC CTG AAG AAC GCC GGG CTC 864 
10 Val Ser Val Tyr Arg Gin Gin Ala Asn Arg Leu Lys Asn Ala Gly Leu 

275 280 285 

EM»:3 
E?iJOg£ : 335 
15 &n<OW:TiJm 

: mm* 

E?'J©S3£: 

QeM& : *> jx— K*^"* s p. ( Pseudomonas sp. ) 
20 ft£:SD705 
E9J 

Met Lys Pro Leu He Tyr Leu Pro Leu Leu Leu Gly Leu Gly Leu Leu 
1 5 10 15 

Gly Trp His Leu Ser Thr Pro Ala Pro Ser Pro Ser Ser Ala Ser Pro 
25 20 25 30 

Ala Pro Pro Gin Val Ser Ser Glu Lys Pro Ala Thr Ala His Met Asp 
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10 



15 



20 



25 



35 40 45 

Leu Thr Arg Pro Val Ala Arg Ser Thr Asp Gin His Leu Pro Ala Ser 

50 55 60 

Leu Arg Asp Thr Asp Val Asp Gly Gin Leu Glu Val Asp Ala Gin Gly 
65 70 75 80 

Asn Leu Val He Ser Asp Gin Leu Arg His Leu Phe Asp Tyr Phe Phe 

85 90 95 

Ser Thr Val Gly Glu Gin Ser Phe Glu Gin Ala Ser Thr Gly He Arg 

100 105 110 

Asp Tyr Leu Ala Ser Gin Leu Arg Glu Pro Ala Leu Gly Gin Ala Leu 

115 120 125 

Asp Leu Leu Asp Arg Tyr lie Asn Tyr Lys Thr Glu Leu Val Glu Leu 

130 135 140 

Glu Arg Arg Phe Pro Met Val Thr Glu Leu Asp Gly Leu Arg Ala Arg 
145 150 155 160 

Glu Asp Ala Val Gin Arg Leu Arg Ala Ser Leu Phe Asn Ala Gin Glu 

165 170 175 

His Ala Ala Phe Phe Ala Ser Glu Glu Val Tyr Asn Gin Phe Thr Leu 

180 185 190 

Glu Arg Leu Ala He Leu His Asp Pro Ser Leu Asp Pro Gin Asp Lys 

195 200 205 

Ala Glu Arg He Glu Arg Leu Arg Glu Gly Leu Pro Asp Glu Leu Gin 

210 215 220 

Gin Leu Leu Val Pro Gin Leu His Leu Thr Leu Arg Gin Gin Thr Gin 
225 230 235 240 

Gin Leu Leu Glu Gin Gly Ala Glu Pro Glu Gin Leu Arg Gin Leu Arg 
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245 250 255 

Leu Asn Leu Val Gly Pro Gin Ala Thr Glu Arg Leu Glu Ala Leu Asp 

260 265 270 

Arg Gin Arg Ser Glu Trp Asp Gin Arg Leu Ser Gly Phe Asn Arg Glu 
5 275 280 285 

Arg Gin Ala He He Ser Gin Pro Gly Leu Ala Asp Ser Asp Lys Gin 

290 295 300 

Ala Ala He Glu Ala Leu Leu His Glu Gin Phe Ser Glu His Glu Arg 
305 310 315 320 

10 Leu Arg Val Ser Ser Leu Leu Gly Leu Asp Ser Arg Ala Glu Arg 

325 330 335 

E?U« : 4 
£?|J©££ : 1005 

15 mnom mm 



E?'J©SB1 : Genomic DNA 



20 : K*^"X s p. ( Pseudomonas sp. ) 

&£:SD705 

ftWL%£t&^ : mat peptide 
#£&g : 1. . 1005 
25 fl»«*CLfc5tt:B 
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ATG AAG CCG CTG ATT TAT CTG CCT TTG CTT CTT GGC CTG GGG CTG CTC 48 
Met Lys Pro Leu He Tyr Leu Pro Leu Leu Leu Gly Leu Gly Leu Leu 
1 5 10 15 

GGC TGG CAC CTG AGC ACG CCG GCA CCC AGC CCA TCC AGC GCC TCA CCA 96 
5 Gly Trp His Leu Ser Thr Pro Ala Pro Ser Pro Ser Ser Ala Ser Pro 

20 25 30 

GCG CCG CCA CAA GTC AGC AGT GAA AAA CCT GCC ACG GCT CAC ATG GAC 144 
Ala Pro Pro Gin Val Ser Ser Glu Lys Pro Ala Thr Ala His Met Asp 
35 40 45 

10 CTG ACC CGC CCG GTG GCC CGC AGC ACC GAC CAG CAT CTG CCC GCC TCG 192 

Leu Thr Arg Pro Val Ala Arg Ser Thr Asp Gin His Leu Pro Ala Ser 

50 55 60 

CTG CGC GAT ACC GAC GTC GAT GGC CAG CTG GAG GTC GAC GCC CAG GGC 240 
Leu Arg Asp Thr Asp Val Asp Gly Gin Leu Glu Val Asp Ala Gin Gly 
15 65 70 75 80 

AAT CTG GTG ATT TCC GAC CAG CTG CGC CAC CTG TTC GAC TAT TTC TTC 288 
Asn Leu Val lie Ser Asp Gin Leu Arg His Leu Phe Asp Tyr Phe Phe 

85 90 95 

AGC ACC GTC GGC GAA CAG TCG TTC GAG CAG GCC AGC ACC GGT ATC CGC 336 
20 Ser Thr Val Gly Glu Gin Ser Phe Glu Gin Ala Ser Thr Gly He Arg 

100 105 110 

GAC TAT CTG GCC AGC CAG CTG CGT GAA CCG GCT CTG GGT CAG GCC CTG 384 
Asp Tyr Leu Ala Ser Gin Leu Arg Glu Pro Ala Leu Gly Gin Ala Leu 
115 120 125 

25 GAT CTG CTG GAT CGC TAT ATC AAC TAC AAG ACC GAG CTG GTG GAA CTG 432 

Asp Leu Leu Asp Arg Tyr He Asn Tyr Lys Thr Glu Leu Val Glu Leu 
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130 135 140 

GAG CGA CGC TTC CCG ATG GTG ACC GAG CTG GAC GGC CTG CGT GCC CGT 480 

Glu Arg Arg Phe Pro Met Val Thr Glu Leu Asp Gly Leu Arg Ala Arg 
145 150 155 160 

5 GAA GAT GCC GTA CAG CGC CTG CGC GCC AGC CTG TTC AAC GCG CAG GAG 528 

Glu Asp Ala Val Gin Arg Leu Arg Ala Ser Leu Phe Asn Ala Gin Glu 

165 170 175 

CAC GCC GCC TTC TTC GCC AGC GAA GAG GTC TAT AAC CAG TTC ACT CTT 576 

His Ala Ala Phe Phe Ala Ser Glu Glu Val Tyr Asn Gin Phe Thr Leu 
10 180 185 190 

GAG CGT CTG GCG ATA CTG CAC GAC CCG TCG CTG GAT CCG CAG GAC AAG 624 

Glu Arg Leu Ala He Leu His Asp Pro Ser Leu Asp Pro Gin Asp Lys 

195 200 205 

GCC GAG CGG ATC GAA CGT CTG CGC GAA GGG CTA CCC GAC GAG TTG CAA 672 

15 Ala Glu Arg He Glu Arg Leu Arg Glu Gly Leu Pro Asp Glu Leu Gin 

210 215 220 

CAA TTG CTG GTA CCG CAA TTA CAC CTG ACC CTG CGC CAG CAG ACC CAG 720 

Gin Leu Leu Val Pro Gin Leu His Leu Thr Leu Arg Gin Gin Thr Gin 
225 230 235 240 

20 CAG TTG CTG GAG CAA GGC GCC GAG CCG GAA CAG CTA CGC CAA TTG CGC 768 

Gin Leu Leu Glu Gin Gly Ala Glu Pro Glu Gin Leu Arg Gin Leu Arg 

245 250 255 

CTG AAC CTG GTC GGC CCC CAG GCA ACC GAA CGC CTG GAG GCA CTG GAC 816 

Leu Asn Leu Val Gly Pro Gin Ala Thr Glu Arg Leu Glu Ala Leu Asp 
25 260 265 270 

CGC CAG CGC AGC GAA TGG GAT CAG CGC CTG AGC GGG TIC AAT CGC GAA 864 
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Arg Gin Arg Ser Glu Trp Asp Gin Arg Leu Ser Gly Phe Asn Arg Glu 

275 280 285 

CGG CAG GCG ATC ATC AGC CAG CCG GGG CTG GCC GAC AGT GAC AAG CAG 912 
Arg Gin Ala He He Ser Gin Pro Gly Leu Ala Asp Ser Asp Lys Gin 
5 290 295 300 

GCC GCG ATT GAG GCC CTG CTG CAC GAG CAG TTC AGT GAG CAT GAG CGG 960 
Ala Ala He Glu Ala Leu Leu His Glu Gin Phe Ser Glu His Glu Arg 
305 310 315 320 

CTG AGG GTC AGC AGT CTG CTG GGA CTC GAT AGC CGC GCC GAA CGC 1005 
10 Leu Arg Val Ser Ser Leu Leu Gly Leu Asp Ser Arg Ala Glu Arg 

325 330 335 

mm^- : 5 

mm®&$ : 2 6 

15 mnoaiTisn 

htfoi/'- : OUR' 



20 : '> a.— K^E-^X s p. ( Pseudomonas sp. ) 

: SD705 

Phe Gly Ser Ser Asn Tyr Thr Lys Thr Gin Tyr Pro lie Val Leu Thr 
1 5 10 15 

25 His Gly Met Leu Gly Phe Asp Ser Leu Leu 

20 25 
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E?'JOT : 6 
E?iJ©fi$ : 2 0 

mnom = mm 

5 fiOlt : 

EW 

AACTACACNA AGACNCACTA 20 

10 

isw* : 7 

E?|J©££ : 3 0 

15 h#ns;-:jBIM* 
E9J 

GGGGAATTCA GGACTCGCAT TATGCGCAAC 30 
20 E?'J£^ : 8 

mm®&z : 3 0 

mn<om mm 

tt<Dtt : -*« 
25 E^IOM : flbOttK oEfcDNA 
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TTTGAATTCA GAGGCCGGCG TTCTTCAGGC 30 

mm^ : 9 

E?iJ©££ : 3 0 

5 mm®®. : mm . 

10 TTTGAGCTCA GAGCCCGGCG TTCTTCAGGC 30 

E3W*t : 1 0 
E?lJ©g$ : 3 0 

15 

EM 

AAATCTAGAT TCGGCTCCTC GAACTACACC 30 

20 

E?iJ#^ : 1 1 
E?iJ©g£ : 3 0 

mnow : MR 

25 h#DS?-:B«tt 
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CCCTCTACAC TAGCGTTCGG CGCGGCTATC 30 

mym^ 1 2 

E?iJcDg£ : 3 0 

mom : -*m 
h^Dt;- : mmvt 

mm 

CCCTCTAGAT CAGAGCCCGG CGTTCTTCAG 30 

E?'J#^ : 1 3 
E?'J©££ : 3 0 

e^ijcdm .mm 
mom : -*m 

CCCGAATTCA TACGAATTAA AGTTGAAAGC 30 

£?|J#*I : 1 4 
E?|J©S£ : 3 0 
£?|J©M : 

snot* : -*m 
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EM 

AAATCTAGAG TTGAAACCAA TTAAGTACTC 30 

5 mnm : 1 5 

E?|J©SS : 3 0 
E3IOS : tfttt 

h#ns;-:iiHtt 

EPJ 

GGGTCTAGAT CCCTAAGGAT GTACTGGATG 30 

E3«*t : 1 6 
15 E?iJ©£$:30 
E?|J<DH : 

Mo*- :|IilK 

20 E*J 

TTTAAGCTTA GAAACTCAAC TGTCACAGTG 30 
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2) E?iJ#-t2KfEIB$ft*: u n- K**7* U*f-KEW* 

4 ) E*l** 4 icfSifc $ tltz "J /<-- If ©^gCH^I- -5 * ^H^n 
- K-T** * l/** KEM*£t?aft*o 

5) K*^-X ( Pseudomonas ) Ji$fflM&*©ff 3<©$gI1I^ 1 . Jgtt 

^LW^so^rn^oaicEftoafis^o 

10 6) v' a- F^tXs p , ( Pseudomonas sp. ) S D 7 0 5 W (FERM BP-47 
72) A*©tt$©&HJm«ttt* L!»4a<D^rn^05I^E«©itfe 

7) »*©«HJiii«tt^Lii6a©^rn^©5iKE«*nfcafiK^ 

■ ©?* U*f- KE*J©£*t>L< tt-**£fcDNA 0 

9. i»*©«BB»i«tt^L*4«©^fn^©9iicE«*nfcaie^ 
o'pti < thi o*«±m£«iiii»rt-c3fes-r * x o ctiMiiss 

i*lT*mm"jmte< 9 9 - D N A 0 

20 1 0) »^©«H*l«tt^L*4«©^-fn^©«lcE**n/i:ite 
^©4>tt < <t *> 1 o*«k^«ftfeft:±ir«R|ia»*lc J: o xm*&/oti 

1 1) »*©«H»9«lcE«©fflft^DNAT^HIE»*nfc^lHi 

25 1 2) »^©fEffi^l 0«fcE«©«**»fe{*DNA*£fcfl*KfcJ* 
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13) SI4WiX->x'Ji/7 (Escherichia) HfcSBU . 2/ a - K* * 
Xlig ( Pseudomonas ) x ttzit^^JlxMBM ( Bacillus ) T*&2> 

Mtom* i i mztmoMnft&fc&too 

14) |^i/a- K^^^miM ( Pseudomonas ) . tfc»/<f A 
5 XJi*Bg ( Bacillus ) 7?**ll*©|gffl»l 2^IE«O^Jte*»^teo 

1 5) fc^tttf* a- K*** • 7^*7 ( Pseudomonas alcali 

genes ) > > a - K**X • ->a- K7;U# 'J ¥ *X ( Pseudomonas pse 
udoalcaligenes ) N t7 • y > K'>t ( Pseudomonas mendoc 

ina) % t tzM^ + hTs • X^f U X ( Bacillus subutilus ) £ ft 

1 6 ) ft£<ft*< ^i-Ftt^sp. ( Pseudomonas sp. ) S D 7 0 5 
i a. — K * ^" X • ^ > K i/ ( Pseudomonas alcaligenes ) S D 7 

0 2#U ^*f-;l/7, ( Bacillus ) NKS-2 1 «U t (2 «£ ft & <D$£# 

15 17) lft$®fliB*l ia*^L*l 6«0^-fn^©5llcE«©^K 



25 
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